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Traffic Evaluation 

In order to assess the off-site traffic impacts associated with the two sites 

under consideration for the commuter rail facility, existing traffic conditions 

have been inventoried and evaluated.  Existing conditions were projected to 
represent the background traffic conditions expected in the build-out year of 

2010.  The 2010 background traffic conditions were also evaluated.  Trip 

generation and distribution for the two sites were estimated, and traffic was 
assigned to the surrounding street system.  The traffic operations associated 

with the two “build” conditions were evaluated.  Comparisons were made 

between the 2010 background traffic conditions and each of the build 
scenarios.  The methodology and results of the projections, analyses, and 

comparisons are presented in this chapter. 

 

Existing Traffic Conditions 

To assess existing traffic conditions in the project study area, an inventory of 

the existing street system was conducted, traffic count data was collected, 

accident data was reviewed, and capacity analyses were conducted at key 
intersections. 

Inventory of Existing Street System 

Figure 1 shows the project area and the two alternative commuter station 
sites.  The “Pawtucket/Central Falls Station Site” is on the 

Pawtucket/Central Falls line and is bounded by Broad Street, Clay Street, 

Montgomery Street and Barton Street.  The second site is triangular in shape, 
referred to as the “P&W Yard Site,” and is bounded by Amtrak rail line to the 

north and Conant Street to the west, and lies west and north of Pine Street 

and Goff Avenue. 

The traffic analysis for the comparison of the two sites was planned around 

the key intersections in the vicinity of those locations.  Given the urban 

environment in Pawtucket and Central Falls, it is the intersections on the 
street system that control traffic flow and the quality of traffic operations.  
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For this phase of the study, traffic counts were taken and analyses conducted 

at a total of sixteen intersections surrounding the alternative station locations.  
The key intersections  

The existing street conditions were inventoried on the streets surrounding 

the two station station sites, utilizing the key intersections as reference points.  
Table 1 summarizes the main characteristics of the roadways at the key 

intersections in the study area.  The characteristics noted include type of 

traffic control, functional classification of the streets, adjacent land uses, 
parking and pedestrian accommodations. 

Table 1 
Summary of Key Characteristics 

 
No. Intersection Functional 

Classifications 

Primary 
Land Use In 

Area 
On Street Parking Pedestrian 

Accommodations 

1 Roosevelt Ave 
& Cross St 

Roosevelt Ave - Minor 
Arterial, Cross St - 

Minor Arterial 
Industrial 

Parking is allowed on 
Roosevelt Ave.  No 
Parking on Cross St 

 There is no pedestrian 
signal equipment or 

pedestrian phasing at this 
location 

2 Roosevelt Ave 
& Clay St 

Roosevelt Ave - Minor 
Arterial, Clay St - 

Local Street 
Commercial Parking is allowed on 

Roosevelt Ave & Clay St.   

3 Clay St & High 
St 

Montgomery St - 
Local Street, Clay St - 

Local Street 
Residential 

Parking is allowed on the 
High St NB approach & on 

Clay St                                                                                    
No Parking on the High St 

SB approach  

  

4 Montgomery St 
& Clay St 

Clay St - Local Street, 
High St - Collector Residential Parking is allowed on Clay 

St & High St   

5 Montgomery St 
& Barton St 

Montgomery St - 
Local Street, Barton 
St - Minor Arterial 

Residential 

 No Parking on the 
Montgomery St SB 

approach.  Parking is 
allowed on the 

Montgomery St NB 
approach  & on Barton St.                

  

6 Exchange St & 
Montgomery St 

Exchange St - Minor 
Arterial, Montgomery 

St - Local Street 
Commercial 

No Parking on the 
Exchange St EB 

approach.  Parking is 
allowed on the Exchange 

St WB approach & on 
Montgomery St                        

There is pedestrian 
signal equipment and 

pedestrian phasing at this 
location 

7 Broad St & 
Cross St 

Broad St - Principal 
Arterial, Cross St - 

Minor Arterial 
Commercial 

No Parking on Broad St.  
No Parking on the Cross 

St WB approach 

There is pedestrian 
signal equipment and an 

exclusive pedestrian 
phase at this location 

8 Broad St & Clay 
St 

Broad St - Principal 
Arterial, Clay St - 

Local Street 
Commercial Parking is allowed on 

Broad St & Clay St                          

9 Broad St & 
Barton St 

Broad St - Principal 
Arterial, Barton St - 

Minor Arterial 
Commercial No Parking on Broad St & 

Barton St 

There is pedestrian 
signal equipment and 

pedestrian phasing at this 
location 
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10 

Goff Ave/ 
Exchange St/ 
Broad St/ 
Summer St 

Goff Ave- Minor 
Arterial, Broad St - 
Principal Arterial, 

Summer St - Principal 
Arterial  

Commercial No Parking on Goff Ave & 
Broad St & Summer St 

There is pedestrian 
signal equipment and 

pedestrian phasing at this 
location 

11 Barton St & 
Dexter St 

Barton St - Minor 
Arterial, Dexter St - 

Principal Arterial 
Commercial No Parking on Barton St & 

Dexter St 

There is pedestrian 
signal equipment and 

pedestrian phasing at this 
location 

12 Goff Ave & 
Dexter St 

Goff Ave - Minor 
Arterial, Dexter St - 

Principal Arterial 
Commercial No Parking on Goff Ave & 

Dexter St 

There is pedestrian 
signal equipment and 

pedestrian phasing at this 
location 

13 Main St & Pine 
St 

Main St - Principal 
Arterial, Pine St - 

Minor Arterial 
Commercial No Parking on Main St & 

Pine St 

 There is no pedestrian 
signal equipment or 

pedestrian phasing at this 
location 

14 Pine St & 
Church St 

Pine St - Minor 
Arterial, Church St - 

Minor Arterial 
Commercial No Parking on Pine St & 

Church St 

 There is no pedestrian 
signal equipment or 

pedestrian phasing at this 
location 

15 
Main St & 
Mineral Spring 
Ave 

Main St - Principal 
Arterial, Mineral 

Spring Ave - Principal 
Arterial 

Commercial 
No Parking on Mineral 
Spring Ave.  Parking is 

allowed on Main St 

 There is no pedestrian 
signal equipment or 

pedestrian phasing at this 
location 

16 Church St & 
Garden St 

Main St - Principal 
Arterial, Garden St - 

Minor Arterial 
Commercial 

No Parking on Church St 
& on the Garden St SB 

approach 
  

*Note: All streets have sidewalks on both sides 
to accommodate pedestrians    

      

      

  
 = Unsignalized 
Intersection     

  
 = Signalized 
Intersection     

 

Bus routes in the study area were inventoried.  There are twelve bus routes 

through Pawtucket.  The primary origin/destination is the Roosevelt Avenue 

stop near Main Street.  The bus routes are summarized in Table 2. 
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Number Sunday/
Bus of Stops Weekday Saturday Holiday

Route Description Origin/Destination along Route Frequency Frequency Frequency

42 Hope Street
Hope Street/Roosevelt 
Avenue 7

3/hour during 
day

Hourly during 
day

1/hour during 
day

51 Charles Street
Charles Street/Roosevelt 
Ave. 7

Limited runs 
in peak hours No Service No Service

75
Dexter/Lincoln 
Mall Lincoln Mall/Roosevelt Ave. 8

1/hour during 
day

1/hour during 
day

1/hour during 
day

76 Central Avenue
Central Avenue/Roosevelt 
Ave. 3

1-3/hour 
during day

1-2/hour 
during day

1/1.5 hour 
during day

77 Benefit/Broadway Benefit St/Roosevelt Ave 5
1-3/hour 
during day

1-2/hour 
during day

1/hour during 
day

78 Beverage Hill
Kennedy Plaza/Roosevelt 
Ave 10

1/hour during 
day

1/hour during 
day

1/1.5 hour 
during day

71-99
71=Broad St, 
99=Providence

Mendon Rd/Saylesville 
Industrial Park/Roosevelt 
Ave 7

1-2/hour 
during day

1/hour during 
day

1/1.5 hour 
during day

73 Mineral Spring
Mineral Spring 
Ave/Roosevelt Ave 5

1-2/hour 
during day

1/hour during 
day No Service

79 Columbus Ave Coutney/Roosevelt Avenue 4
1-2/hour 
during day

1/hour during 
day No Service

80 Armistice Blvd.
Armistice Blvd./Roosevelt 
Ave. 5

1-2/hour 
during day

1/hour during 
day No Service

Table 2
Summary of Bus Routes
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Existing Traffic Volumes 

Traffic count data was collected in the project area.  Manual turning 

movement counts were collected at key intersections on weekdays in late 
May and early June of 2006.  The counts were collected in 15-minute 

increments from 7-9 AM and 4-6 PM.  A system wide peak hour was 

identified as 7:45-8:45 AM and 4:15-5:15 PM.  The existing count data for the 
peak hours are shown in Figures 2 and 3 for the AM and PM peak hour 

respectively. 

Accident Analysis 

Accident data was requested from the Pawtucket Police Department and the 
Central Falls Police Department.  The Pawtucket Police Department provided 

accident data for key intersections in the study area from January 1, 2003 to 

September 25, 2006.  The Central Falls Police Department provided accident 
data for its key intersections for the period of January 1, 2003 to September 

18, 2006.  Table 2 summarizes the number of accidents that occurred at each 

of the intersections under review: 

 

 

 

 

 

 

 

 

 

 

 

Dexter St & Goff Ave 37 10
Barton St & Dexter St 50 13
Broad St & Goff Ave 20 5
Barton St & Broad St 41 11
Exchange St & Montgomery St 11 3
Barton St & Montgomery St 4 1
Mineral Spring Ave & Main St 8 2
Church St & Pine St 21 6
Main St & Pine St 14 4

Broad St & Clay St 43 11
Broad St & Cross St 38 10
Clay St & High St 15 4
Roosevelt Ave & Clay St 7 2
Roosevelt Ave & Cross St 20 5

Table 3

Pawtucket Intersections
Number of accidents 
over last 3.75 years

Number of accidents 
per year

Central Falls Intersections
Number of accidents 
over last 3.75 years

Number of accidents 
per year

Summary of Accident Data
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Locations with five or more accidents in a twelve-month period are typically 

selected for further study, as stated in the Transportation and Traffic 
Engineering Handbook published by the Institute of Transportation 

Engineers.  Accident rates have been calculated for the locations with five or 

more accidents per year.  Accident rates provide a relationship between the 
number of accidents at a particular location and the number of vehicles 

passing through that location.  Accident rates for intersections are expressed 

as the number of accidents per million entering vehicles (MEV).  Typically, 
accident rates greater than 1.5 accidents per MEV warrant further 

consideration.  Table 4 summarizes the accident rates. 

Table 4 

Summary of Accident Rates 

 

Intersection Number of 
Accidents 
per year 

Accident 
Rate  

(Number of 
accidents 
per MEV) 

Roosevelt Ave & Cross St 5.33 1.29 
Broad St & Cross St 10.13 2.28 
Broad St & Clay St 11.47 1.99 
Barton St & Broad St 10.93 2.15 
Broad St & Goff Ave & Summer St 5.33 0.83 
Barton St & Dexter St 13.33 1.84 
Dexter St & Goff Ave 9.87 1.49 
Church St & Pine St 5.60 1.63 

 

As shown in Table 3, five intersections were found to have accident rates 

greater than 1.5 accidents per MEV.  These locations include: 

• Broad Street & Cross Street 

• Broad Street & Clay Street 

• Barton Street & Broad Street 

• Barton Street & Dexter Street 

• Church Street & Pine Street. 

The results of the accident analysis will be useful in the next phase of the 
project when off-site improvements are being considered.  Once a preferred 
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station site has been idenitified, the intersections with high accident rates will 

be reviewed and considered for off-site improvements if the proposed station 
adds significant traffic to these intersections.   

Capacity Analysis of Existing Conditions 

The 2006 AM and PM peak hour traffic conditions were analyzed in terms of 

capacity analyses.  The analyses were conducted for the key intersections.   

The capacity analyses were conducted using the procedures contained in the 

2000 Highway Capacity Manual (HCM).  The adequacy of traffic operations 

on any given section of roadway or at a particular intersection is expressed in 
terms of its "level of service."  The concept of level of service is a qualitative 

measure describing operational conditions within a traffic stream and their 

perception by motorists and/or passengers.  A level-of-service definition 
generally describes these conditions in terms of such factors as speed and 

travel time, freedom to maneuver, traffic interruptions, comfort and 

convenience, and safety. 

For analysis purposes, level of service is expressed with letter designations as 

a range of A through F, with "A" representing the best conditions and "F" 

representing the worst.  Level of service A can generally be described as a 
condition of free flow with very little delay experienced by the driver, and 

virtually no interference from other vehicles.  Level of service F, on the other 

hand, is a forced flow condition, with "stop and go" traffic, excessive backups 
at traffic signals and undue delay and inconvenience to the motorists.  Within 

these two extremes, level of service C represents a condition of stable 

operation. 

Level of service (LOS) at an intersection is based on the average vehicle 

delay.  At a signalized intersection, LOS is as follows: 

    LOS A - less than 10 seconds 

    LOS B - 10-20 seconds 

    LOS C - 20-35 seconds 

    LOS D - 35-55 seconds 

    LOS E - 55-80 seconds 

    LOS F - greater than 80 seconds 

The delay range for each LOS at an unsignalized intersection is as follows: 

    LOS A - less than 10 seconds 
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    LOS B - 10-15 seconds 

    LOS C - 15-25 seconds 

    LOS D - 25-35 seconds 

    LOS E - 35-50 seconds 

    LOS F - greater than 50 seconds 

The results of the capacity analyses for the existing conditions are shown in 

Tables 5-8 with Tables 5 and 6 displaying the AM peak hour results for the 

unsignalized and signalized intersections, respectively, and Tables 7 and 8 
showing the PM peak hour results for the unsignalized and signalized 

intersections, respectively.   

 

TABLE 5 
SUMMARY OF UNSIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS  

AM PEAK HOUR 
          
  LEVEL OF SERVICE/AVGERAGE DELAY (Sec./Veh.) 
 UNSIGNALIZED 2006  2010  PAWT/CF  P&W   
  INTERSECTIONS EXISTING  NO-BUILD  STATION SITE  YARD SITE  
          
1. ROOSEVELT ST & CLAY ST         
 CLAY ST EB B/11.1  B/11.2  B/12.1  B/11.4  
          
2. CLAY ST & HIGH ST         
 CLAY ST EB B/10.9  B/11.0  B/12.3  B/11.1  
 HIGH ST SB LEFT A/0.3  A/0.3  A/0.2  A/0.3  
          
3. MONTGOMERY ST & CLAY ST         
 MONTGOMERY ST NB RIGHT A/9.1  A/9.2  A/9.4  A/9.2  
          
4. MONTGOMERY ST & BARTON ST         
 BARTON ST EB A/9.2  A/9.3  B/11.7  A/9.3  
 BARTON ST WB A/9.8  A/9.8  B/10.6  A/9.8  
 MONTGOMERY ST NB LEFT A/3.6  A/3.6  A/3.6  A/3.6  
          
5. BROAD ST & CLAY ST         
 CLAY ST EB D/34.2  E/47.9  F/121.2  F/67.6  
 BROAD ST SB LEFT A/8.4  A/8.6  A/8.6  A/8.6  
          
6. CHURCH ST & GARDEN ST         
 GARDEN ST SB B/13.9  B/14.2  C/17.5  C/17.6  
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TABLE 7 
SUMMARY OF UNSIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS  

PM PEAK HOUR 
          
  LEVEL OF SERVICE/AVERAGE DELAY (Sec./Veh.) 
 UNSIGNALIZED 2006  2010  PAWT/CF  P&W   

  INTERSECTIONS EXISTING  NO-BUILD  
STATION 

SITE  
YARD 
SITE  

          
1. ROOSEVELT ST & CLAY ST         
 CLAY ST EB B/13.3  B/13.5  C/21.4  B/13.9  
          
2. CLAY ST & HIGH ST         
 CLAY ST EB B/14.4  B/14.7  E/39.6  B/11.9  
 HIGH ST SB LEFT A/1.2  A/1.1  A/1.1  A/1.1  
          
3. MONTGOMERY ST & CLAY ST         
 MONTGOMERY ST NB RIGHT B/10.0  B/10.1  B/12.9  B/10.1  
          

4. 
MONTGOMERY ST & BARTON 
ST         

 BARTON ST EB B/10.7  B/10.8  B/13.0  B/10.8  
 BARTON ST WB B/10.6  B/10.7  B/11.0  B/10.7  
 MONTGOMERY ST NB LEFT A/3.7  A/3.8  A/3.8  A/3.8  
          
5. BROAD ST & CLAY ST         
 CLAY ST EB D/26.4  E/36.0  F/102.2  E/37.5  
 BROAD ST SB LEFT A/9.2  A/9.4  A/9.8  A/9.0  
          
6. CHURCH ST & GARDEN ST         
 GARDEN ST SB C/17.1  C/18.3  C/19.2  C/19.2  
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Projected Traffic Conditions 

Existing traffic volumes were first projected to represent 2010.  Projected 
ridership information was then used to estimate the trip generation for each of 
the proposed station sites.  The distribution of the station-related traffic was 
estimated, and the traffic was assigned to the surrounding street network.  The 
future build scenarios were analyzed in terms of capacity analyses.  The 
methodologies employed and the results obtained are presented below.   

2010 Background Traffic 

Existing traffic volumes in the study area were projected to represent 2010 by 

a two-step process.  First, existing traffic volumes were increased by an 
annual growth rate of 0.5% per year, which is a typical growth rate for an 

urbanized area.   The growth rate was recommended by the Rhode Island 

Statewide Planning Program (RISPP) and was based upon growth analyses 
that have been conducted in relation to the statewide traffic model.   

Secondly, known developments in the area were identified.  The Pawtucket 

Department of Planning and Redevelopment noted the conversion of two 
mills on Goff Avenue which will result in approximately 300 residential 

units.  Trip generation and distribution were estimated for these residential 

units and the trips were superimposed on the traffic flow map for 2010.  The 
resultant 2010 traffic conditions are referred to as 2010 “background” traffic 

and are shown in Figures 4 and 5 for the AM peak hour and the PM peak 

hour, respectively. 

Commuter Station Site-Generated Traffic 

The trip generation of the two proposed station sites was estimated based 

upon the projected ridership for each site.  A high and a low estimate of 

ridership in the peak period were generated for each site.  For the purposes 
of the traffic analysis, the following assumptions were made: 

• The peak period consists of two hours.  The peak hour 

comprises 60% of the peak period ridership, 

• Vehicle occupancy rate is 1.1 persons/vehicle, 

• The high estimate was used in the traffic analysis to provide a 

conservative analysis, 

• Of the trips generated, 84% are assumed to be park and ride 

users.  The remaining 16% of the transit riders are referred to as 
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“kiss and ride” users since they are dropped off and picked up 

at the station. 

In the peak hours, the two sites are expected to generate the following 

traffic volumes: 

                             Enter  Exit 

AM Peak Hour 

Central Falls/Pawtucket Station Site      567   91 

P&W Yard Site                 655   105 

PM Peak Hour 

Central Falls/Pawtucket Station Site      91   567 

P&W Yard Site                 105   655 

 

Trip Distribution 

The trip distribution for the trips generated by each of the station alternatives 

was estimated based upon the projected ridership information.  Ridership 
was estimated using the Rhode Island Traffic Analysis Zones (TAZ) of the 

statewide model.  The likely travel route for each of the TAZs with potential 

ridership was identified.  The amount of traffic on the routes to and from 
each station was accumulated.  The trip distribution is shown graphically in 

Figure 6 for the Pawtucket/Central Falls Station Site and in Figure 7 for the 

P&W Yard Site. 

 

2010 Build Traffic Volumes 

The trips expected to be generated by the Pawtucket/Central Falls Station 

Site have been distributed to the surrounding street network for the AM and 
PM peak hour conditions.  The site traffic was then superimposed upon the 

2010 background traffic.  The resultant traffic volumes are shown in Figures 8 

and 9. 

Likewise, the trips expected to be generated by the P&W Yard Site were 

distributed to the surrounding street system.  The site generated traffic was 

superimposed on the 2010 background traffic.  Figure 10 shows the 2010 AM 
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peak hour traffic volumes with the P&W Yard Site and Figure 11 shows the 

2010 PM peak hour traffic volumes. 

Capacity Analysis for Projected Conditions 

The projected 2010 traffic conditions at key intersections were analyzed in 

terms of capacity analyses.  The 2010 scenarios evaluated include: 

• Background Traffic Conditions 

• Build Pawtucket/Central Falls Station Site 

• Build P&W Yard Site 

The scenarios were each evaluated for the AM and PM peak hour conditions.  
The results of the capacity analyses are summarized in Tables 5-8. 

As the results indicate, the intersection levels of service at most of the 

locations analyzed do not change significantly.  Typically, LOS “D” and 
better is acceptable in an urbanized area.  At a number of the intersections 

analyzed, the overall LOS reduces by one grade with the commuter station 

traffic added.  However, the resultant intersection LOS remains LOS “D” or 
better.    

There are two intersections that resulted in a LOS reduction to “E” or 

“F”with the commuter station traffic, and the results were the same for each 
of the proposed station sites.  At the unsignalized intersection of Broad Street 

and Clay Street, the Clay Street eastbound approach reduces from  LOS “E” 

to “F” in the peak hours with the station traffic.  The overall LOS at the 
signalized intersection of Broad Street/Goff Avenue/Exchange Street 

reduces from LOS “D” to LOS “E” in the peak hours with the station traffic.   

At the signalized intersection of Broad Street/Cross Street, the overall LOS 
reduces two grades from LOS “B” to LOS “D” in the PM peak hour with the 

projected traffic from the Pawtucket/Central Falls Station Site.  This is due 

largely to the increase traffic flow for the northbound left turn. 

Based on the overall results of the capacity analysis, the projected station 

traffic will influence traffic operations at key intersections surrounding the 

sites.  With the exception of the two intersections described above, the 
resultant LOS at nearby intersections is acceptable.  The traffic impacts 

associated with each of the two station sites are very similar.  When 

compared, neither of the two proposed station sites results in superior traffic 
operations.   

The results of the capacity analyses are useful for identifying potential off-site 

improvement locations.  Improvements should be considered at the 
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intersections of Broad Street/Clay Street and Broad Street/Goff 

Avenue/Exchange Street for both of the station sites.  If the 
Pawtucket/Central Falls site is identified as the preferred site, then off-site 

improvements may also be considered at Broad Street/Cross Street. 
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Traffic and Parking Analysis 

The information presented previously in the chapter on “Traffic Evaluation” 

has been used to identify parking and traffic impacts related to the rail 

station itself and the transit-oriented development.  Available parking within 
a quarter-mile radius of the proposed rail site has been inventoried.  Off-site 

traffic improvements have been developed.   

 

Parking Survey 

A parking survey was conducted for the proposed site of the 
Pawtucket/Central Falls Commuter Rail Facility.  The parking survey was 
conducted on May 30, 2007 between 9 AM and 4 PM.  The parking survey 
was conducted in a one-quarter mile radius of the train station.  The survey 
area is shaded below. 
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The inventory did not reveal off-street public parking areas.  The off-street 
parking in this area consisted of private property serving the adjacent 
residential and commercial sites.  There were no off-street parking areas 
available for general public parking. 
 
There are a total of 561 on-street parking spaces within one-quarter of a mile 
of the proposed rail station.  The on-street parking serves both the residential 
and the commercial land uses.  The on-street parking spaces were identified 
on a block-by-block basis.  The inventory revealed several locations with 
“time restricted” on-street parking.  A summary of the on-street parking is 
provided in Table 1 below. 
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Pawtucket/ Central Falls Commuter Rail 
Summary of Parking Inventory  

    

Street 

Total 
Number of 

Spots 

Number of Spots 
with Parking 
Restrictions 

Posted Parking 
Restrictions 

Pacific Street 28     

Central Street 33 2 
 Handicap Parking 

Only 
Cross Street 18     
Jenks Street 12     

19 1 Hour Parking                                                                                       Clay Street 66 
2 Nurses Parking Only 

Nickerson Street 18     
Jackson Street 18     
Barton Street 27 6 3 Hour Parking 
Miller Street 5     
Blackstone Avenue 0     
Manchester Street 0     
Grant Street 8     
Mason Beatty 
Street 0     
Humes Street 13 5 1 Hour Parking 
Cherry Street 15     
Mason Street 0     
Olive Street 18     
Hawes Street 29     

13 1 Hour Parking Broad Street 67 
23 2 Hour Parking 

Railroad Street 22     
10 3 Hour Parking                                                                                                      
9 2 Hour Parking 
9 1 Hour Parking    

Montgomery Street 62 

4 15 Minute Parking 
Elms Street 5     

4                                                                                                                                                                            
3                                                                                                                             2 Hour Parking                                                             
3  1 Hour Parking    High Street 51 

1 Handicap Only 
Parking  

Darrow Street 11     
St. Mary's Way 0     

7 15 Minute Parking Roosevelt Avenue 35 
3 90 Minute Parking 

        
TOTAL: 561 116   
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GRA notes that in the non-residential areas, there are signs posted which 
read “NO PARKING TOW ZONE, MONDAYS 8 AM TO 3 PM, APRIL-
NOVEMBER, STREET SWEEPING.”  These signs are generally ignored by 
the public. 
 

Traffic Analysis 

The traffic analysis conducted for this project has included the inventory and 
evaluation of existing traffic conditions, the projection and evaluation of 2010 

background traffic volumes, trip generation, distribution, and assignment for 

the proposed commuter rail sites, and an evaluation of the traffic operations 
associated with the two rail sites under consideration.  These analyses are 

described in detail in the chapter on “Traffic Evaluation.” 

Since the initial traffic evaluation, the Pawtucket/Central Falls Station Site 
has been identified as the preferred alternative.  The traffic analysis described 

herein involves conceptual improvements aimed at mitigating the traffic 

impacts of the preferred alternative rail site. 
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Potential Locations for Improvements 

In selecting the locations for potential improvement, the results of the 

accident and capacity analyses were considered.  Key intersections in the 
study area with accident rates greater than 1.5 accidents per million entering 

vehicles (MEV) were identified.  Of these locations, the intersections that will 

be affected by the proposed rail station were identified as potential 
improvement locations.  These include: 

• Broad Street/Cross Street 

• Broad Street/Clay Street 

• Broad Street/Barton Street 

• Barton Street/Dexter Street 

Capacity analyses were conducted for key intersections in the study area for 
a number of scenarios including the projected 2010 traffic volumes with the 

proposed commuter rail station at the preferred site.  Based upon the 

capacity analysis results for that scenario, key intersections with poor Levels 
of Service projected were identified as potential locations for improvements 

and included: 

• Broad Street/Clay Street 

• Broad Street/Goff Avenue/Exchange Street 

Key intersections in the project area at which Level of Service declined by 

more than one level were also identified as potential locations for 
improvements.  One intersection was identified and included: 

• Broad Street/Cross Street 

Proposed Conceptual Traffic Improvements 

A wide range of traffic improvements were considered for the locations cited 
in the previous section.  For example, traffic signal installations, conversion 

to one-way streets, signal coordination, the provision of additional capacity, 

and pedestrian improvements were considered.   The overall benefit of each 
improvement was assessed and the various improvements were compared.   
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The improvements that achieved the greatest traffic benefit were 

recommended. 

The proposed train station is expected to draw traffic from various directions.  

The trip distribution was discussed in detail in the Chapter on Traffic 

Evaluations.  Within that chapter, a graphic entitled “Trip Distribution for 
Pawtucket/Central Falls Station Site” shows the dispersion of traffic as 

relates to the station site.  The distribution occurs fairly evenly in a radial 

manner and as such, the impact of the additional traffic is also fairly evenly 
dispersed.  There is not any one area of the City street system that bears the 

burden of impact.  As a result, traffic operations in the project area are 

generally at adequate Levels of Service for an urbanized area even with the 
additional traffic expected to be generated by the rail station.   

There are two intersections with poor levels of service and improvements are 

recommended at each of these intersections. 

The intersection of Broad Street/Goff Avenue/Exchange Street is expected to 

operate at LOS “E” during the peak hours with the rail station traffic.  This 

intersection carries large volumes of traffic.  With the exception of the Broad 
Street southbound approach, each approach has at least two approach lanes.  

If the Broad Street southbound approach were to be widened to 

accommodate two approach lanes at this intersection, the overall intersection 
LOS would improve to LOS “C.”  This improvement is recommended.  Note 

that right-of-way may be required to implement this traffic improvement. 

The intersection of Broad Street/Clay Street is currently unsignalized and by 
2010, the side street approach is expected to reach capacity.  With the rail 

station traffic, the Clay Street approach will reduce to LOS “F.”  Signalization 

was considered at this intersection.  The Federal highway Administration 
(FHWA) publishes warrants for the installation of traffic signals in the 

Manual on Uniform Traffic Control Devices (MUTCD).  The warrants are 

based upon a variety of factors including traffic volumes, lane arrangements, 
speed, pedestrian activity, systems, and accident history.  Due to the limited 

data available for this location, all of the warrants could not be evaluated.  

The intersection does meet the Peak Hour Warrant based upon the 2010 peak 
traffic volumes with the rail station.  Based on this and the potential of this 

intersection to operate as part of a coordinated signal system, traffic signal 

installation is recommended for Broad Street/Clay Street.   

Furthermore, Clay Street intersects Broad Street between two signalized 

intersections; Broad Street at Barton Street and Broad Street at Cross Street.  

The three intersections were evaluated for signal coordination.   
Coordinatability analysis reports were run for these intersections.  
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Coordinatability factors range from 0 to 100 and the higher the factor, the 

more beneficial the coordination.  Coordination is generally recommended 
for locations with coordinatability factors greater than 50.  The factors are 

based on a number of elements including travel time, storage space, main 

street volume, cycle length increases, and the proportion of traffic in the 
platoon.  The coordinatability factors for these intersections were between 65 

and 81 in the AM peak hour and between 70 and 100 in the PM peak hour.  

Based upon these results, signal coordination on Broad Street at Barton 

Street, Clay Street and Cross Street is recommended. 

Pedestrian access is good throughout most of the study area.  The major 

roadways have adequate sidewalks and most of the traffic signals have 
pedestrian signal heads and phasing.  At the intersection of Broad 

Street/Clay Street, crosswalks should be painted and the proposed traffic 

signal should include pedestrian signal heads and pedestrian phasing. 

The locations of the recommended conceptual traffic improvements are 

presented on Figure 1.  The improvements were evaluated in terms of 

capacity analyses.  The results were compared to the previously projected 
Levels of Service (LOS) and are shown in the following table. 
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LEVEL OF SERVICE/AVGERAGE CONTROL DELAY (Sec./Veh.)

SIGNALIZED
without 

improvements
with 

improvements
without 

improvements
with 

improvements
INTERSECTIONS

BROAD ST & CROSS ST
CROSS ST W B C/21.7 E/78.1 C/28.7 E/77.5
BROAD ST NB D/45.3 D/47.1 E/64.9 D/36.2
BROAD ST SB B/12.2 A/9.9 B/11.6 B/12.6
OVERALL INTERSECTION C/26.4 D/37.9 D/37.0 D/36.2

BROAD ST & CLAY ST
CLAY ST EB unsignalized C/25.6 unsignalized C/31.2
BROAD ST SB intersection A/3.6 intersection A/8.1
BROAD ST NB A/5.8 A/5.5
OVERALL INTERSECTION A/9.3 B/10.0

BROAD ST & BARTON ST
BARTON ST EB B/17.5 B/18.1 C/20.2 C/33.2
BARTON ST W B B/13.1 B/13.7 B/13.4 B/18.0
BROAD ST NB B/10.3 B/17.9 B/11.4 B/15.7
BROAD ST SB B/13.3 B/11.9 C/24.8 B14.5
OVERALL INTERSECTION B/12.9 B/15.7 B/18.6 B/19.0

BROAD ST & GOFF AVE/ EXCHANGE ST
GOFF AVE EB C/33.5 C/27.3 B/13.5 B/11.8
EXCHANGE ST WB D/54.8 C/20.8 D/35.9 C/31.9
BROAD ST NB E/71.6 C/33.8 F/102.7 D/39.9
BROAD ST SB E/76.6 D/50.9 F/114.3 D/50.2
OVERALL INTERSECTION E/58.0 C/32.5 E/76.7 D/36.3

TABLE 1
SUMMARY OF SIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS 

2010 with Pawtucket/Central Falls Station SIte

AM PEAK PM PEAK
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As the results indicate, the recommended improvements result in adequate 

levels of service at these intersections based upon 2010 traffic volumes with 
the commuter rail traffic.  Note that the signal coordination on Broad Street at 

Barton Street, Clay Street, and Cross Street results in a slight decrease in 

overall Level of Service at Cross Street.  The timings of the coordinated signal 
system are set to optimize the main street traffic flow.  Sometimes the traffic 

operations of the minor street are sacrificed for the good of the arterial flow 

when a system is coordinated.  The LOS on Broad Street through the 
coordinated signal system is as follows: 

          Arterial Level of Service – Broad Street          

             Northbound      Southbound 

AM Peak Hour       LOS “D”       LOS “C” 

PM Peak Hour       LOS “D”       LOS “C” 

Additional improvement concepts were considered.  For example, the 
conversion of two-way roadways to one-way traffic was considered to 

consolidate conflict points and to possibly allow more on-street parking.  

However, the benefits of such conversions were outweighed by the impacts 
to the surrounding community. 

While most of the recommended improvements were identified based upon 

the results of capacity analyses, improvements were also considered for 
intersections with a high occurrence of accidents.  As discussed previously, 

four intersections were identified as potential improvement locations based 

upon the accident rates.  Recommendations have been proposed at three of 
these intersections including Broad Street/Barton Street, Broad Street/Clay 

Street, and Broad Street/Cross Street.  These three intersections are in close 

proximity to the proposed rail station and will be affected by the traffic 
generated by the commuter rail station. 

The fourth intersection with a high accident rate is Barton Street/Dexter 

Street.  Although this intersection is not in the immediate proximity of the 
proposed commuter rail station, it will carry some additional traffic 

generated by the rail station.  The additional traffic does not reduce the 

intersection Level of Service as shown previously in the “Traffic Evaluation” 
chapter.  Based upon the existing conditions and accident history, further 

study of Barton Street/Dexter Street is recommended.  Collision diagrams 

should be prepared to determine whether there are discernable patterns of 
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accidents at this location.  The need for the additional studies at this 

intersection is not a result of the proposed commuter rail station. 

In summary, the traffic recommendations are: 

• Signalize Broad Street/Clay Street.  Install crosswalks and provide 

pedestrian phasing. 

• Coordinate the traffic signals on Broad Street at Barton Street, Clay 

Street, and Cross Street. 

• Increase the capacity of the Broad Street southbound approach at Goff 
Avenue and Exchange Street. 

• Conduct a safety analysis at the Barton Street/Dexter Street 

intersection. 
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PROJECT NO.:  10160343 Prepared By: J. Cash Date: 11/6/2006
Checked By: D. Peterson Date: 11/6/2006

Item No./ DESCRIPTION QTY UNIT UNIT SUB-TOTAL TOTAL
Specification COST COST COST

Section
1 Renovate Existing Station Structure 34,380 SF 175$                 6,016,500$       6,016,500$                    

Includes:
External renovation of building envelope
Interior renovation of building finishes
Renovation of building utilities

2 Structural Strengthening of Building 1 Lump Sum 1,800,000$       1,800,000$       1,800,000$                    
Includes:
Repair of Building Support Girders Over Tracks
Repair of Building Floor Slabs

3 New Parking Garage 735 Spaces 23,000$            16,905,000$     16,905,000$                  
(7 Levels / 735 Cars)

4 New Train Platforms 1,600 FT 1,200$              1,920,000$       1,920,000$                    
2@ 800 Ft. ea w/ Canopies)

5 Relocate Catenary Supports 26 EA 43,100$            1,120,600$       1,120,600$                    

6 Track Signals and Communication 1 Lump Sum 125,000$          125,000$          125,000$                       
Includes:
High Speed Train Passenger Warning System

7 Civil 1 Lump Sum 1,312,850$       1,312,850$       1,312,850$                    
Includes:
Street Work
Sidewalks
Utilities
Landscaping
Parking Lot Surface

8 Retaining Walls 1 Lump Sum 1,011,000$       1,011,000$       1,011,000$                    
Along East Side of Track #2
Along Portion Of West Side of ROW
Backfill For Comercial Sites

9 Modification of East Wing of Existing Station to Allow Platform 1 Lump Sum 520,200$          520,200$          520,200$                       
Shoring of Existing Building
Demolition of Existing Wall/Foundation
Rebuild Station Wall

10 Replace Existing Clay Street Bridge 1 Lump Sum 2,654,000$       2,654,000$       2,654,000$                    

11 Replace Existing Jenks Street Bridge 1 Lump Sum 2,654,000$       2,654,000$       2,654,000$                    

12 Replace Existing Cross Street Bridge 1 Lump Sum 2,654,000$       2,654,000$       2,654,000$                    

13 RR Insurance Premiums 1 Lump Sum 50,000$            50,000$            50,000$                         

14 AMTRAK Delay/Permit Costs 1 Lump Sum 5,000$              5,000$              5,000$                           

15 Hazmat Removal 1 Lump Sum -$                      -$                      -$                                  

16 Off Site/Entrance Traffic Improvement 1 Lump Sum -$                      -$                      -$                                  

38,748,150$                  
Add: 30% Contingency 11,624,445$                  

20% Design 7,749,630$                    

58,123,000$      

Assumptions:
1. Land acquisition costs not included

2. Parking garage has 3 levels and 315 parking spaces

3.  Does not include commercial development costs

OPTION 1 - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - REUSE EXISTING STATION

 

TOTAL COST:   

 

 
 

Sub-Total Cost 

Pawtucket Est - Reuse Station-Rev2.xls    1 of 1 12/21/2006
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PROJECT NO.:  10160343 Prepared By: J. Cash Date: 11/6/2006
Checked By: D. Peterson Date: 11/6/2006

Item No./ DESCRIPTION QTY UNIT UNIT SUB-TOTAL TOTAL
Specification COST COST COST

Section
1 New Station Structure 34,380 SF 250$                 8,595,000$       8,595,000$                    

2 Demolition of Existing Station 1 Lump Sum 1,100,000$       1,100,000$       1,100,000$                    

3 New Parking Garage 735 Spaces 23,000$            16,905,000$     16,905,000$                  
(7 levels / 735 Cars)

4 New Train Platforms 1,600 FT 1,200$              1,920,000$       1,920,000$                    
2@ 800 Ft. ea

5 Relocate Catenary Supports 26 EA 43,100$            1,120,600$       1,120,600$                    

6 Track Signals and Communication 1 Lump Sum 125,000$          125,000$          125,000$                       
Includes:
High Speed Train Passenger Warning System

7 Civil 1 Lump Sum 1,312,850$       1,312,850$       1,312,850$                    
Includes:
Street Work
Sidewalks
Utilities
Landscaping

8 Retaining Walls 1 Lump Sum 1,011,000$       1,011,000$       1,011,000$                    
Along East Side of Track #2
Along Portion Of West Side of ROW
Backfill For Comercial Sites

9 Replace Existing Clay Street Bridge 1 Lump Sum 2,654,000$       2,654,000$       2,654,000$                    

10 Replace Existing Jenks Street Bridge 1 Lump Sum 2,654,000$       2,654,000$       2,654,000$                    

11 Replace Existing Cross Street Bridge 1 Lump Sum 2,654,000$       2,654,000$       2,654,000$                    

12 RR Insurance Premiums 1 Lump Sum 50,000$            50,000$            50,000$                         

13 AMTRAK Delay/Permit Costs 1 Lump Sum 5,000$              5,000$              5,000$                           

14 Hazmat Removal 1 Lump Sum -$                      -$                      -$                                  

15 Off Site/Entrance Traffic Improvement 1 Lump Sum -$                      -$                      -$                                  

40,106,450$                  
Add: 30% Contingency 12,031,935$                  

20% Design 8,021,290$                    

60,160,000$      

Assumptions:
1. Land acquisition costs not included

2. Parking garage has 3 levels and 315 parking spaces

3.  Does not include commercial development costs

4. New station has same SF floor area.

OPTION 2A - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - NEW STATION 

 

TOTAL COST:   

 

 
 

Sub-Total Cost 

Pawtucket Est - New Station-Rev2.xls    1 of 1 12/21/2006
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PROJECT NO.:  10160343 Prepared By: J. Cash Date: 11/6/2006
Checked By: D. Peterson Date: 11/6/2006

Item No./ DESCRIPTION QTY UNIT UNIT SUB-TOTAL TOTAL
Specification COST COST COST

Section
1 New Train Platforms 1,600 FT 1,200$              1,920,000$         1,920,000$                    

2@ 800 Ft. ea W/ Canopies

2 Cross Track Pedestrain Access 1 Lump Sum 1,500,000$       1,500,000$         1,500,000$                    

3 Relocate Catenary Supports 26 EA 43,100$            1,120,600$         1,120,600$                    

4 Track Signals and Communication 1 Lump Sum 875,000$          875,000$            875,000$                       
Includes:
High Speed Train Passenger Warning System
Relocate Signal

5 Civil 1 Lump Sum 1,931,500$       1,931,500$         1,931,500$                    
Includes:
Street Work
Sidewalks
Utilities
Landscaping

5a New Parking Garage 500 Spaces 17,000$            8,500,000$         8,500,000$                    
(4 levels / 500 cars)

6 RR Insurance Premiums 1 Lump Sum 50,000$            50,000$              50,000$                         

7 AMTRAK Delay/Permit Costs 1 Lump Sum 5,000$              5,000$                5,000$                           

8 Relocating P&W Rail Yard 1 Lump Sum -$                      -$                        -$                                  

9 Hazmat Removal 1 Lump Sum -$                      -$                        -$                                  

10 Off Site/Entrance Traffic Improvement 1 Lump Sum -$                      -$                        -$                                  

15,902,100$                  
Add: 30% Contingency 4,770,630$                    

20% Design 3,180,420$                    

23,854,000$      

Assumptions:
1. Land acquisition costs not included

2. Conant Street Bridge will be modified to allow pedestrians to cross over
the tracks between the parking lot and the platforms

 

OPTION 3 - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - P&W SITE

 

TOTAL COST:   

 

 
 

Sub-Total Cost 

Pawtucket Est - P&W Site-Rev2.xls    1 of 1 12/21/2006
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Noise and Vibration Evaluation 

A preliminary assessment was conducted of the existing noise and vibration 
environment and the potential effects of reinstituting passenger service at the 
historic train station (Station), focusing on the area immediately surrounding 
the proposed Station site in Pawtucket and Central Falls, Rhode Island. 

 

Noise and Vibration Analysis 

The area surrounding the proposed Station site features a mixed-use and 
densely populated urban neighborhood that is split between the cities of 
Pawtucket and Central Falls in Rhode Island. The predominant land uses in 
immediate proximity to the Station site are residential, commercial, and 
business-professional. The nearby residences, considered by the Federal 
Transit Administration as Category 2 noise-sensitive use are potentially 
affected by project-related noise and the Station building itself is potentially 
affected by project-related construction vibration. 

While other noise-sensitive uses are in the general area of the Station, they are 
beyond the zone of potential noise or vibration effects of the project, with the 
closest school located one block northwest of the proposed Station site. There 
are three parks each several blocks away from the site: Jenks, Slater, and 
Wilkinson. In addition, 18 churches are within half a mile of the project site, 
including New City Church, located one block south and Holy Cross, located 
one block east. 

�  

Existing Noise and Vibration Environment 

During a site visit and walk-a-round survey conducted on March 10, 2006, the 
existing ambient noise and vibration conditions were subjectively evaluated 
by a noise and vibration control engineer who is certified in Transit Noise and 
Vibration Impact Assessment. Additionally, three short-term sound 
measurements were performed around the perimeter of the existing Station 
building during approximately 8:00 am to 9:30 am. The Station site was 

 



  
 

isolated by chain-link fencing and was not in use during the measurements. 
Thus, all measured environmental noise was due to local community activity, 
dominated by pedestrian activity and traffic on the adjacent, surrounding 
streets. The measured equivalent sound level (Leq) varied from 58 to 64 dBA 
Leq, with a variability between the Leq and the statistical mean sound level 
(L50) that is consistent with measurement of intermittent traffic and pedestrian 
noise. The measured sound level range from the high 50’s to low 60’s dBA is 
also consistent with the acoustician’s subjective evaluation of the noise 
environment and that of a typical urban setting. Based on the usual reduction 
of noise during the nighttime hours (typically 7-10 dBA Leq) the estimated Ldn 
for the area surrounding the site is 61 to 63 dBA. 

Project Noise and Vibration 

The FTA has published a detailed methodology for determining the potential 
for significant environmental impacts from project-related noise and/or 
vibration.1 This study will utilize the “screening” and “general” methods of 
analysis. The FTA provides a very generalized and conservative table of 
“Screening Distances for Noise Assessments” that are based on the 
subcomponent of a transit project, in this case a commuter rail station. 
Screening distances are considered thresholds for a high likelihood of either 
“no impact” or “take a closer look”. The screening distances for a “commuter 
rail station” are 450 feet from a station that has an “unobstructed” view to 
surrounding uses and 225 feet where there are “intervening buildings”. 
Because the proposed project Station has some atypical features, such as 
passenger platforms and tracks in-cut below-grade, and concentrated parking 
in a vertical seven-floor structure it doesn’t obviously fit either basic 
screening distance. Thus, a preliminary general noise assessment was 
performed. The primary noise source of the proposed Station is the multi-story 
parking structure and attendant motor vehicle activity plus some local transit 
bus activity in front of the Station. The Cadna A® noise model was used to 
estimate the potential noise from the project. Based on the traffic analysis for 
the project (provided by Gordon R. Archibald, Inc.) and preliminary site plan 
(provided by URS, Boston), the increase in peak-noise-hour sound levels are 
approximately: 

• <1 dBA to 2 dBA on Clay, Barton, and Broad Streets, 

• 6 dBA along Montgomery Street, and 

• the overall Ldn generated by the project would be 55 to 58 dBA. This 
project Ldn is less than the existing Ldn , 

▼ 
1 FTA, US Department of Transportation, May 2006. Federal Transit Administration, Transit Noise and Vibration Impact 

Assessment Manual, FTA-VA-90-1003-06. 
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• the existing community noise plus project noise would result in a 
future Ldn range of 62 to just under 65 dBA. This range of increase 
over the existing Ldn results in No Impact according to the FTA criteria 
for noise impact.2  

Short-Term Noise and Vibration Impacts 

Noise and vibration related to construction would result from the operation of 
heavy equipment needed to construct the project. Local ordinances generally 
regulate noise and the contractor will be required to adhere to any applicable 
regulations of Central Falls and Pawtucket. 
Noise produced by construction equipment working on this project would 
occur with varying intensity and duration during eight basic phases of 
construction. Overall project construction is estimated to require 
approximately 18 months. 
 
Noise from construction activity is generated by the broad array of powered, 
noise-producing mechanical equipment used in the construction process. This 
equipment ranges from hand-held pneumatic tools to bulldozers, dump trucks, 
and front loaders. The exact complement of noise-producing equipment that 
would be in use at a given construction site during any particular period is 
difficult to predict. However, the maximum noise levels from construction 
activity during various phases of a typical construction project have been 
evaluated, and their use is believed to yield an acceptable prediction of a 
project's potential noise impacts. Therefore, except for special activities, such 
as pile driving, the evaluation of project construction noise impacts that would 
occur during the project is based on typical noise level (Leq) ranges for 
industrial construction sites as shown in Table G-1 for various construction 
phases, where all pertinent equipment is present and operating. 
 

Table G-1. Construction Activity Noise Levels  
(Leq at 50 feet reference distance) 

Ground Clearing 84±6 dBA 

Excavation 89±7 dBA 

Foundations 78±3 dBA 

Erection 85±7 dBA 

Finishing 89±6 dBA 

Source: U.S. Environmental Protection Agency, 1971 
 

▼ 
2 Ibid. Chapter 3. 



  
 

Because of vehicle technology improvements and more-strict noise 
regulations enacted for licensed vehicles since 1971, this analysis will use the 
midpoint noise level shown above. This information indicates that the overall 
noise level generated on a construction site could reach a maximum short-
term noise level of 89 dBA at a distance of 50 feet. Noisy construction 
activities could be in progress on more than one part of the project site at a 
given time, although it is unlikely that noise levels on two separate 
construction areas would peak simultaneously. The magnitude of construction 
noise levels varies over time because construction activity is intermittent and 
power demands on construction equipment are cyclical. Because of this 
cycling, the average Leq would be about 3 dBA lower than the 89 dBA 
maximum noise levels. A conservative estimate of maximum sustained 
construction noise levels would be 86 dBA at 50 feet. 
Noise levels generated by construction equipment (or by any “point source”) 
decrease at a rate of approximately 6 decibels (dB) per doubling of distance 
away from the source (Diehl, 1973). Therefore, at a distance of 100 feet the 
noise levels will be about 6 dB lower than at the 50-foot reference distance. 
Similarly, at a distance of 200 feet the noise levels would be approximately 12 
dBA lower than at the 50-foot reference distance. Typically, construction 
noise will occur between the hours of 7:00 am and 6:00 pm. Construction 
noise after these hours would likely require a variance to local noise 
regulations. 
 
Construction vibration impacts could result from activities such as pavement 
breaking, jackhammer use and pile driving conducted in proximity to very 
sensitive structures. There would be no structural vibration impact to off-site 
buildings and no vibration annoyance if these activities are not conducted 
during evening and nighttime hours. Mitigation of construction impacts may 
require use of alternative construction techniques, restriction of hours of 
vibration-producing construction activity or both. 
 
Table G-2 identifies the vibration source levels for construction equipment at 
25 feet. This construction activity vibration is generally intermittent and 
temporary and, therefore, does not result in a significant impact to receivers 
with the exception of properties located within 25 feet of the activity. 
The following formula was used to estimate the propagation of vibration to 
nearby receivers: 
 

PPV equip = PPV ref x (25/D)1.5 

where PPV (equip) is the peak particle velocity in inches/sec of the 
equipment, adjusted for distance; PPV (ref) is the reference vibration level in 
inches/sec at 25 feet from Table G-2; and D is the distance from the 
equipment to the receiver in feet. 
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Table G-2 Vibration Source Levels for Construction Equipment (From Measured Data) 

Equipment 
Peak Particle Velocity (PPV) at 

25 ft (in/sec) 
Approximate Vibration Level 

(VdB) at 25 ft 

Pile Driver (impact) 

Large bulldozer 

Caisson drilling 

Loaded trucks 

Jackhammer 

Small bulldozer 

1.518 

0.089 

0.089 

0.076 

0.035 

0.003 

112 

87 

87 

86 

79 

58 

Source: Transit Noise & Vibration Impact Assessment, Federal Transit Administration, May 2006. 

 
Using this formula, propagation distances were computed based on a vibration 
damage threshold criterion of 0.20 in/sec (approximately 100 VdB) for fragile 
buildings or 0.12 in/sec (approximately 95 VdB) for extremely fragile historic 
buildings. The calculated propagation distances for a pile driver, which 
produces the most vibration, are 27 feet for fragile buildings and 28 feet for 
extremely fragile historic buildings. These distances indicate that any fragile, 
or extremely fragile historic buildings located this close to pile driving, would 
have a probable impact from resulting vibration emitted during construction 
activities. If pile driving is necessary to construct the project then care should 
be taken to protect and avoid any damage to the existing historic train Station 
building.  Standard construction is not expected to be affected by construction 
vibration. 
 

Positive and Negative Impacts of a New Commuter Rail 
Stop 

The primary difference between the existing environmental noise conditions 
surrounding the project site and the future-with-project noise conditions 
would be the increased surface street vehicular traffic and its associated noise. 
Minor secondary noise emissions include Station platform public address 
announcements and the “train approaching” warning signal. Both of these 
sources would be located at the existing track elevation that is in a trench and 
below the grade of the surrounding uses. Based on its size and location, the 
new parking structure is likely to provide some shielding of traffic noise from 
Broad Street that now affects residences on Montgomery Street. There would 
be no differences in vibration levels between existing and future-with-project 
conditions. 
 
Potential operational impacts, both positive and negative from the new 
commuter rail stop are summarized below. 

Positive impacts include: 

• Potential reduction in Broad Street traffic noise affecting portions of 
Montgomery Street 



  
 

• Potential for reduced vehicle congestion may provide a slight noise benefit 
due to less vehicle braking and acceleration and potentially less horn 
blowing. 

Negative, non-significant impacts include: 

• Perceptible but not significant traffic noise increases in the morning 
and afternoon peak-two-hour traffic periods, with small, likely not 

perceptible changes during the off-peak hours throughout the 

remainder of the operational activity period of the train Station 
(5:00AM to Midnight). 

• Possibly audible but minor additional noise from platform paging 
system and train approaching signals. 

• Noise from temporary construction activities. 

• Slight with-project noise increases above the existing Ldn that result in 
“No Impact” according to the FTA criteria for impact. 

• On-site vibration from temporary construction activities (see 
discussion below). 

The only potential vibration impact associated with the project might arise 
from high-vibration construction activities such as pavement breaking, 
vibratory soil compaction, and pile driving. Because of the site configuration 
and the distance to surrounding use structures, it is not likely for any 
construction vibration impacts to occur off-site. However, these and any other 
high vibration construction activities conducted in proximity to the existing 
train Station building should be carefully planned and conducted to preclude 
damage to this historic structure. 

Recommended Design Considerations 

Because the project will not cause significant impacts there are no required 
noise mitigation measures. However, project design considerations and 
operational actions to minimize noise generation and annoyance to adjacent 
noise-sensitive use are appropriate. For example, mechanical equipment such 
as heat pumps, condensers and ventilation fans should be specified and/or 
located and/or shielded to minimize noise emission toward residential uses. 
Locate any large refuse bin unloading area on the noisier (Broad Street) or 
less sensitive (Clay Street) sides of the project. The platform public address 
system and “approaching train” warning signal should be designed for 
minimum effective sound levels and loudspeakers oriented to focus sound 
only on the platform area and minimize direct and reflected sound emission in 
any other directions. The parking structure should consider design features 
that minimize or avoid typical parking structure noise (car door slams, engine 
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starts, tire squeal, etc.) propagating toward Montgomery or Barton Streets. If 
necessary, project traffic on the more noise-sensitive streets might be 
minimized by time-of-day control of specific parking entrances and/or exits. 

The use of best practices for project construction noise control is 
recommended. Typical best practices are provided in the Appendix. 

Indirect, Cumulative, and Unavoidable Impacts 

Indirect adverse impacts are not anticipated to result from the project. 
 
The project, when combined with other present and reasonably foreseeable 
future projects in the immediate vicinity of the train Station having 
contemporaneous construction and operations could cause adverse cumulative 
noise impacts. 
 
The train Station project would not create unavoidable adverse environmental 
noise or vibration impacts. 
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